[Abstract] Direct visualization of the organization and dynamics of the actin cytoskeleton in rice cells is essential to understand its roles in regulating rice growth and development. Visualization of actin dynamics in protoplasts transformed with actin probe is a relatively quick and simple strategy, compared to the strategy of generating stable transgenic rice plants that harbor actin probe, which is time-consuming. Here is a protocol described in details regarding transforming rice protoplasts as well as visualizing and quantifying actin dynamics in rice protoplasts, which is based on the method previously reported (Shi et al., 2013) .
6. Harvest the pellet and dilute the protoplasts into 2 x 10 6 cells/ml with Mmg buffer.
7. For transformation, 20 μg of plasmid pUN1301-EGFP-ABD2 -EGFP was added into 100 µl protoplasts, followed by the addition of an equal volume of polyethylene glycol solution.
The mixture was incubated at room temperature for 20 min. 11. The images were collected using a spinning disk confocal microscope equipped with a Yokogawa CSU-X1 spinning disk head using a 512 x 512 Andor iXON electron-multiplying CCD camera. GFP was excited using a 488 nm laser, and fluorescence emission was collected using a 525/50 nm band-pass filter. Time-lapse Z-series images (with a step of 0.5 μm) were collected with a time interval of 100 msec using Andor IQ2, and the time interval for the whole Z-series collection was 5 sec. The Z-stack image is made into a movie to shown the actin filaments in a typical rice protoplast (see Video 1). 
